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PROBLEM TO BE SOLVED: To provide a ceramic 
capacitor in which floating or dropping can be prevented 
surely at the time of reflow. 

SOLUTION: A ceramic capacitor element 1 has terminal 
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electrodes 11 and 12 on the opposite end faces. Metal 
terminals 2 and 3 are connected with the terminal 
electrodes 11 and 12 through alloy joints 4 and 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . , , 

[Claim 1] It is the ceramic condenser by which it is at least one ceramic condenser element and the 
ceramic condenser which contains a metal terminal of a couple at least, said ceramic condenser element 
has a terminal electrode in a both-sides end face which faces, and each of said metal terminal is 
connected to one of said the terminal electrodes by alloy junction. 

[Claim 2] It is a ceramic condenser are the ceramic condenser indicated by claim 1 and according [ said 
alloy junction] to an Ag-Cu alloy or an Au-Cu alloy. . 
[Claim 3] It is the ceramic condenser by which it is the ceramic condenser mdicated by any of claims 1 
or 2 they are, each of said metal terminal has the bending section in pars intermedia, said bending 
section is bent by acute angle, and a previous portion is connected to said terminal electrode from said 
bending section. . 

[Claim 4] How to manufacture a ceramic condenser indicated by claim 1 thru/or any ot 3 they are 

[ which is characterized by providing the following ] Ag film or Au film is formed in the maximum 

outside layer of said metal terminal, Cu film is formed in a front face of said terminal electrode of said 

capacitor element, and it is said Ag film or Au film of said metal terminal. A process which it heat-treats 

[ process ] where Cu film of said terminal electrode of said capacitor element is contacted, and produces 

Ag-Cu alloy junction or Au-Cu alloy junction by said Ag film or Au film, and said Cu film 

[Claim 5] How to manufacture a ceramic condenser indicated by claim 1 thru/or any of 3 they are 

[ which is characterized by providing the following ] Cu film is formed in the maximum outside layer of 

said metal terminal, Ag film or Au film is formed in a front face of said terminal electrode of said 

capacitor element, and it is said Cu film of said metal terminal. A process which it heat-treats [ process ] 

where Ag film or Au film of said terminal electrode of said capacitor element is contacted, and produces 

Ag-Cu alloy junction or Au-Cu alloy junction by said Ag film or Au film, and said Cu film 

[Claim 6] It is the manufacture method of a ceramic condenser of being the method of manufacturing 

indicated by any of claims 4 or 5 they being, and performing said heat treatment in neutral atmosphere 

or a reducing atmosphere. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[° 001 ] • - i a •+ 

[The technical field to which invention belongs] This invention relates to a ceramic condenser and its 

manufacture method. The ceramic condenser concerning this invention is mainly suitable for using as a 
capacitor for smooth for switching power supplies. 

[0002] . fl . _ 

[Description of the Prior Art] Until now, as a capacitor for smooth for switching power supplies, the 
aluminium electrolytic condenser was in use. However, that the commercial-scene demand of a 
miniaturization, the improvement in reliability, etc. becomes strong, and it should correspond to this, it 
is small and the demand of a highly reliable ceramic condenser is increasing. 
[0003] Generally, in order that the power supply circumference may emit high temperature, an 
aluminum substrate with heat dissipation nature sufficient [ a substrate ] is used. However, ON / 
temperature change depended off of a power supply is large, and big thermal stress occurs around a 
power supply in the ceramic condenser mounted on the aluminum substrate with a big coefficient of 
thermal expansion. This thermal stress becomes the cause of making a ceramic condenser generating a 
crack and generating short [ poor ] and troubles, such as ignition. 

[0004] In order to abolish troubles, such as ignition, it is important to ease the thermal stress generated 
in a ceramic condenser. As a means to ease thermal stress, JP,5-46258,Y, JP,4-17191 1,A, JP,4- 
259205,A, etc. are indicating the structure which prevents soldering a ceramic condenser to an 
aluminum' substrate directly by soldering a metal plate to the terminal electrode of a ceramic condenser, 
and mounting a metal plate on an aluminum substrate. 

[0005] However, also in this kind of ceramic condenser, it is difficult for narrow-ization of soldered 
joint area to progress quickly, and to secure already sufficient alloy junction reinforcement from the 
demand of a miniaturization also at a present stage. 

[0006] Moreover, after soldering a metal terminal to the terminal electrode of a ceramic condenser 
element (copy furnace), this kind of ceramic condenser is carried in the circuit board etc., and is **** 
(ed) again. Therefore, in soldering to the circuit board, it is necessary to solder using low-temperature 
solder with the melting point lower than the elevated-temperature solder which solders a terminal 
electrode and a metal terminal. Conventionally, as for the melting point of solder, it was common that 
the content of Pb adjusted. 

[0007] However, from the position of earth environmental protection, the solder (Pb free solder) which 
does not contain Pb is required, and development of such a solder presentation is performed briskly. 
However, now, the solder presentation of the elevated-temperature melting point which is equal to the 
conventional elevated-temperature solder with Pb free solder is not put in practical use. 
[0008] For this reason, in case the melting point difference between the solder used for soldering 
between the terminal electrode of a ceramic condenser element and a metal terminal and the solder used 
at the time of mounting to the circuit board cannot fully be taken but a ceramic condenser is mounted on 
the circuit board, a ceramic condenser floats or the nonconformity of dropping out arises. 
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[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the 
ceramic condenser which has sufficient bonding strength and can join the terminal electrode and metal 
terminal of a ceramic condenser element. 

[0010] Another technical problem of this invention is offering the ceramic condenser which can prevent 
certainly nonconformities, such as floating at the time of a reflow, or omission. 

[001 1] Another technical problem is offering the ceramic condenser of this invention which realized Pb 
free-lancer further. 

[0012] It is offering the method suitable for manufacture of the ceramic condenser which mentioned 

another technical problem above further of this invention. 

[0013] 

[Means for Solving the Problem] In order to solve a technical problem mentioned above, a ceramic 
condenser concerning this invention contains a metal terminal of a couple at least with at least one 
ceramic condenser element. Said ceramic condenser element has a terminal electrode in a both-sides end 
face which faces, and each of said metal terminal is connected to "one of said the terminal electrodes by 
alloy junction. 

[0014] As mentioned above, since each of a metal terminal is connected to one of the terminal electrodes 
of a capacitor element by alloy junction, high-melting alloy junction is formed between terminal 
electrodes of a metal terminal and a capacitor element more remarkably than reflow temperature when 
soldering a ceramic condenser on the circuit board. For this reason, a ceramic condenser can float on the 
circuit board at the time of a reflow, or nonconformity of dropping out can be avoided. 
[0015] Since it is alloy junction, it becomes unnecessary and to use elevated-temperature solder of Pb 
content. That is, Pb free-lancer can be realized. 

[0016] Typically, said alloy junction is based on an Ag-Cu alloy. Between a metal terminal and a 
ceramic condenser element, as the concrete method of producing Ag-Cu alloy junction, Ag film is 
formed in the maximum outside layer of a metal terminal, and Cu film is formed in a front face of a 
terminal electrode of a capacitor element. And it heat-treats, where said Ag film of said metal terminal 
and Cu film of said terminal electrode of said capacitor element are contacted, and Ag-Cu alloy junction 
by said Ag film and said Cu film is produced. Since eutectic temperature of an Ag-Cu alloy is 779 
degrees C, it is more remarkably [ than solder eutectic temperature at the time of mounting a ceramic 
condenser in the circuit board, for example, 183 degrees C, ] high. For this reason, a ceramic condenser 
can float on the circuit board at the time of a reflow, or nonconformity of dropping out can be avoided. 
Moreover, since it is alloy junction, it becomes unnecessary to use elevated-temperature solder of Pb 
content, and Pb free-lancer can be realized. 

[0017] As an option, Cu film is formed in the maximum outside layer of said metal terminal, and Ag 
film is formed in a front face of said terminal electrode of said capacitor element. And it heat-treats, 
where said Cu film of said metal terminal and Ag film of said terminal electrode of said capacitor 
element are contacted, and Ag-Cu alloy junction by said Ag film and said Cu film is produced. In any 
case, said heat treatment is performed in neutral atmosphere or a reducing atmosphere. 
[00 18] Au-Cu alloy junction by others and Au film and Cu film is also effective. [ alloy junction / by Ag 
film and Cu film / Ag-Cu ] 

[0019] In a ceramic condenser concerning this invention, each of a metal terminal which it has at least 

one pair has the bending section in pars intermedia preferably, the bending section is bent by acute angle 

and a previous portion is connected to said terminal electrode from said bending section. 

[0020] A metal terminal of this structure does so a spring operation of a kind [ section / bending ]. For 

this reason, bending of a substrate and thermal expansion can be absorbed certainly, mechanical stress 

and thermal stress which are produced for a ceramic condenser element can be reduced, and it can 

prevent that a crack occurs for a ceramic condenser element. Therefore, even when it uses as a 

smoothing capacitor for switching power supplies with being mounted [ much ] in an aluminum 

substrate, generating of a crack and risk of ignition resulting from it can be avoided. 

[0021] Other objects, configurations, and advantages of this invention are explained still more 
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concretely with reference to an accompanying drawing. An accompanying drawing only shows an 

example. 

[0022] 

[Embodiment of the Invention] The transverse-plane fragmentary sectional view of the ceramic 
condenser which drawing 1 requires for this invention, and drawing 2 are the transverse-plane cross 
sections of the ceramic condenser shown in drawing 1 . The ceramic condenser illustrated by drawing 1 
and drawing 2 contains one ceramic condenser element 1 and the metal terminals 2 and 3 of a couple. 
The ceramic condenser element 1 has the terminal electrodes 1 1 and 12 in the both-sides end face which 
faces in the length direction. 

[0023] The metal terminal 2 has the bending section 22 in pars intermedia, and has the terminal area 23 
by which connects with the terminal electrode 1 1 and the end 21 of the point of the bending section 22 is 
connected with the exterior behind the bending section 22. The metal terminal 3 also has the bending 
section 32 in pars intermedia, and has the terminal area 33 by which connects with the terminal electrode 
12 and the end 3 1 of the bending section 32 is connected with the exterior behind the bending section 
32. 

[0024] The metal terminal 2 is connected to the terminal electrode 1 1 by alloy junction 4, and the metal 
terminal 3 is connected to the terminal electrode 12 by alloy junction 5. More specifically, the Ag-Cu 
alloy junction 4 and 5 is produced between the Ag films 41 and 51 formed in the front face of the metal 
terminals 2 and 3, and the Cu films 42 and 52 formed in the terminal electrodes 1 1 and 12 of the ceramic 
condenser element 1 so that it may expand to drawing 3 and may be shown. In a graphic display, the Ag 
film 41, the Cu film 42, and the Ag film 51 and the Cu film 52 do not necessarily have a clear boundary, 
when this is for the facilities of explanation and is seen as Ag-Cu alloys, although the boundary is 
separated clearly, and it sees in component analysis, and a field with abundant (rich) Ag components, an 
eutectic field, a field with abundant Cu components, etc. only exist. Other graphic displays of this point 
are the same. It is as having mentioned above that the Au-Cu alloy junction by others and Au film and 
Cu film is also effective. [ alloy junction / by Ag film and Cu film / Ag-Cu ] 

[0025] The metal terminals 2 and 3 make the Ag films 41 and 51 by plating have adhered to the front 
face of a base 200 in drawing 3 . Other metal membranes, such as for example, nickel plating film, may 
be prepared between a base 200 and the Ag films 41 and 5 1 . A base 200 has low electric resistance and 
it is desirable to constitute with the material which was moreover excellent in spring nature, for 
example, Fe - 55 - 70wt% - nickel - a 30 - 45wt% alloy - there are umber (Fe-nickel alloy), 42 alloys 
(registered trademark) (Fe58wt% and nickel42wt%), etc. in more detail. Furthermore, Ru, a mnemonic 

80 (registered trademark), Pt and Pd, titanium, carbon copper, etc. can also be used. Although board 
thickness does not limit, it is about 0. 1mm typically. 

[0026] Drawing 4 is the fragmentary sectional view showing the condition when mounting the ceramic 
condenser shown in drawing 1 and drawing 2 on the circuit board. The ceramic condenser is carried on 
the circuit board 70. Conductor patterns 71 and 72 are formed in the front face of the circuit board 70. 
The terminal area 23 of the metal terminal 2 with which the ceramic condenser was equipped is soldered 
to a conductor pattern 71 with solder 81, and the terminal area 33 of the metal terminal 3 is soldered to 
the conductor pattern 72 with solder 82. 

[0027] In the ceramic condenser concerning this invention, since the metal terminals 2 and 3 are 
connected to one of the terminal electrodes 11 and 12 of a capacitor element 1 by alloy junction 4 and 5, 
the high-melting alloy junction 4 and 5 is formed more remarkably than the reflow temperature of solder 

81 and 82 between the metal terminals 2 and 3 and the terminal electrodes 1 1 and 12 of a capacitor 
element 1. As shown in an example, when alloy junction 4 and 5 is used as an Ag-Cu alloy, since it is 
779 degrees C, the eutectic temperature of an Ag-Cu alloy is remarkably higher than the solder eutectic 
temperature at the time of mounting a ceramic condenser in the circuit board 70, for example, 183 
degrees C. For this reason, a ceramic condenser can float on the circuit board 70 at the time of a reflow, 
or the nonconformity of dropping out can be avoided. Moreover, since it is alloy junction 4 and 5, it 
becomes unnecessary to use the elevated-temperature solder of Pb content, and Pb free-lancer can be 
realized. 
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[0028] As the concrete method of producing the alloy junction 4 and 5 by the Ag-Cu alloy, the Ag films 
41 and 5 1 are formed in the maximum outside layer of the metal terminals 2 and 3, and the Cu films 42 
and 52 are formed in the front face of the terminal electrodes 1 1 and 12 of a capacitor element 1 . The Ag 
films 41 and 51 can be formed with plating, and can form the Cu films 42 and 52 by applying Cu paste. 
[0029] And the Ag films 41 and 51 of the metal terminals 2 and 3 and the Cu films 42 and 52 of the 
terminal electrodes 1 1 and 12 of a capacitor element 1 are contacted using the adhesion or adhesive 
strength of Cu paste, it heat-treats in this condition, and the Ag-Cu alloy junction 4 and 5 by the Ag 
films 41 and 51 and the Cu films 42 and 52 is produced. Heat treatment is performed in neutral 
atmosphere or a reducing atmosphere. 

[0030] As an option, Cu film is formed in the maximum outside layer of the metal terminals 2 and 3, 
Ag film is formed in the front face of the terminal electrodes 1 1 and 12 of a capacitor element 1. And it 
heat-treats, where said Cu film of the metal terminals 2 and 3 and Ag film of the terminal electrodes 1 1 
and 12 of a capacitor element 1 are contacted, and the Ag-Cu alloy junction 4 and 5 by Ag film and Cu 
film is produced. Heat treatment is performed in neutral atmosphere or a reducing atmosphere. Next, an 
example and the example of a comparison are given and explained. 

[0031] In <example> drawing 1 and the ceramic condenser illustrated to 2, the metal terminals 2 and 3 

were joined to the terminal electrodes 1 1 and 12 of the ceramic condenser element 1 by the Ag-Cu alloy 

junction 4 and 5. The drop test by the load was performed using the capacitor mentioned above. The 

load was set to 5g, lOg, 15g, and 20g. 30 sample No. 1-30, 31-60, 61-90, and 91-120 were prepared for 

every load. A drop test result is shown in a table 1. 

IS 1 





1—30 


31—60 


61—90 


91—120 




5 


10 


15 


20 




0/30 


0/30 


0/30 


0/30 



[0032] In <example 1 of comparison> drawing 1 , and 2, the terminal electrodes 1 1 and 12 and the metal 
terminals 2 and 3 of the ceramic condenser element 1 were soldered by Sn-3.5Ag. About the obtained 
sample, the drop test was performed like the example. 30 sample No.121-150, 151-180, 181-210, and 
21 1-240 were prepared for every load. A drop test result is shown in a table 2. 





121—150 


151—180 


181—210 


211—240 


fir St (g) 


5 


10 


15 


20 




0/30 


3/30 


6/30 


16/30 



[0033] In <example 2 of comparison> drawing 1 , and 2, the terminal electrodes 1 1 and 12 and the metal 
terminals 2 and 3 of the ceramic condenser element 1 were soldered by Sn-5Sb. About the obtained 
sample, the drop test was performed like the example. 30 sample No.241-270, 271-300, 301-330, and 
33 1-360 were prepared for every load. A drop test result is shown in a table 3 . 





241-270 


271—300 


301—330 


331—360 


(s) 


5 


10 


15 


20 




0/30 


3/30 


3/30 


13/30 



[0034] As shown in a table 2, although sample No. 121 -240 of the example 1 of a comparison did not 
carry out drop by the 5g load, when the load lOg or more was added, what falling arose and 16 pieces 
fell among 30 samples by the load which is 20g (53.3% of rates of drop). Moreover, as shown in a table 
3, although sample No.241-360 of the example 2 of a comparison did not carry out drop by the 5g load, 
when the load lOg or more was added, what falling arose and 13 pieces fell among 30 samples by the 
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load which is 20g (43.3% of rates of drop). 

[0035] On the other hand, as shown in a table 1, even if all of sample No.1-120 belonging to the 
example of this invention received the 20g load, the ceramic condenser element did not fall. 
[0036] Again, it explains with reference to drawing 1 and drawing 2 . The ceramic condenser element 1 
has many (for example, 100 layers) internal electrodes 101 and 102 inside the ceramic dielectric base 
100. An end is connected to the terminal electrode 1 1 and, as for the internal electrode 101, the other end 
is the free end. An end is connected to the terminal electrode 12 and, as for the internal electrode 102, 
the other end is the free end. A component, its manufacture method, etc. of the terminal electrodes 1 1 
and 12, internal electrodes 101 and 102, and the ceramic dielectric base 100 are common knowledge. In 
a typical example, the ceramic condenser element 1 has the internal electrodes 101 and 102 which 
become the interior of the ceramic dielectric of a barium titanate system from nickel or nickel alloy, and 
has the terminal electrodes 1 1 and 12 which become the both-sides edge at which a ceramic dielectric 
faces with the baking electrode of Cu paste containing a glass frit. 

[0037] Preferably, between the free end and terminal electrode 12, an internal electrode 101 is formed, 
as arisen in gap **L1. Between the free end and terminal electrode 11, an internal electrode 102 is 
formed, as arisen in gap **L2. Gap **L1 and **L2 are given by the minimum distance between the free 
end and the terminal electrodes 1 1 and 12. Specifically, gap **L1 is given as a gap between the segment 
SI 1 lengthened in the thickness direction of the ceramic dielectric base 100, and the segment S12 
lengthened in the thickness direction of the ceramic dielectric base 100 from the head of the free end 
from the head of the lappet portion 121 to which the front face and rear face of the ceramic dielectric 
base 100 adhere among the terminal electrodes 12. 

[0038] Gap **L2 are given as a gap between the segment S21 lengthened in the thickness direction of 
the ceramic dielectric base 100, and the segment S22 lengthened in the thickness direction of the 
ceramic dielectric base 100 from the head of the free end from the head of the lappet portion 1 1 1 to 
which the front face and rear face of the ceramic dielectric base 100 adhere among the terminal 
electrodes 11. 

[0039] In drawing 2 , although the ceramic condenser element 1 serves as horizontal arrangement to 
which the electrode side of internal electrodes 101 and 102 becomes parallel to the level surface, it is 
good also as vertical arrangement to which the ceramic condenser element 1 is rotated about 90 degrees 
from the location of drawing 2 , and the electrode side of internal electrodes 101 and 102 becomes 
vertical to the level surface. 

[0040] Ends 21 and 31 are connected to the terminal electrodes 1 1 and 12 of the ceramic condenser 
element 1, and each of the metal terminals 2 and 3 has the bending sections 22 and 32 in pars 
intermedia, and has the terminal areas 23 and 33 connected with the exterior at the point of the bending 
sections 22 and 32. 

[0041] The metal terminals 2 and 3 of this structure are expanded by the bending sections 22 and 32 by 
which the length to the ends 21 and 31 connected to the terminal electrodes 1 1 and 12 of the ceramic 
condenser element 1 by the bending sections 22 and 32 prepared in pars intermedia from the terminal 
areas 23 and 33 connected with the conductor pattern 72 of the circuit board 70 was prepared in pars 
intermedia. 

[0042] And the bending sections 22 and 32 do so a kind of spring operation. For this reason, bending 
and thermal expansion of the circuit board 70 can be absorbed certainly, the mechanical stress and 
thermal stress which are produced for the ceramic condenser element 1 can be reduced, and it can 
prevent that a crack occurs for the ceramic condenser element 1 . Therefore, even when it uses as a 
smoothing capacitor for switching power supplies with being mounted [ much ] in the aluminum circuit 
board 70, generating of a crack and the risk of ignition resulting from it can be avoided. 
[0043] Moreover, absorb bending and thermal expansion of the circuit board 70 by the bending sections 
22 and 32 prepared in the metal terminals 2 and 3, it is made not to make the ceramic condenser element 
1 produce mechanical stress and thermal stress, and height buildup can be avoided by the clinch. For this 
reason, the length from the circuit board 70 side terminal areas 23 and 33 to the ceramic condenser 
element 1 installation section can be increased about the metal terminals 2 and 3, without increasing 
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height, the absorption to bending and thermal expansion of the circuit board 70 can be improved, and the 
mechanical stress generated for the ceramic condenser element 1 and thermal stress can be reduced. 
[0044] In the example of drawing 1 and drawing 2 , the metal terminals 2 and 3 have terminal areas 23 
and 33. Terminal areas 23 and 33 set a gap to the ceramic condenser element 1 down side, and are 
arranged at it. Buildup of a substrate occupancy area according that it is such structure to terminal areas 
23 and 33 can be suppressed, and the capacitor which made the component-side product min can be 
obtained. 

[0045] Moreover, the bending section 22 of the metal terminal 2 contains the 1st bending section 221 
and the 2nd bending section 222. Slanting down one bends in the 1st bending section 221 . The portion 
with the metal terminal 2 from the point to [ portion ] the 1st bending section 221 is connected to the 
terminal electrode 11. 

[0046] In the 2nd bending section 222, the terminal area 23 is bent by the ceramic condenser element 1 
in the ******** direction. The terminal area 23 of the metal terminal 2 sets a gap G01 to the ceramic 
condenser element 1 down side, is arranged at it, thereby, suppresses buildup of the substrate occupancy 
area by the terminal area 23, and has made the component-side product min. 

[0047] Similarly, the bending section 32 of the metal terminal 3 contains the 1st bending section 321 
and the 2nd bending section 322. In the 1st bending section 321, it is bent in the direction which is 
parallel to an end face: The portion with the metal terminal 3 from the point to [ portion ] the 1st 
section 321 is connected to the terminal electrode 12. In the 2nd bending section 322, the terminal area 
33 is bent by the ceramic condenser element 1 in the ******** direction. The terminal area 33 of the 
metal terminal 3 sets a gap G02 to the ceramic condenser element 1 down side, is arranged at it, thereby, 
suppresses buildup of the substrate occupancy area by the terminal area 23, and has made the 
component-side product min. 

[0048] According to the above-mentioned structure, the portion from the 1st bending section 221 and 
321 and the 2nd bending section 222 and 322 to terminal areas 23 and 33 comes to have a spring 
operation, and can absorb bending of a substrate and thermal expansion according to the spring 
operation. 

[0049] Furthermore, in the case of the structure where produce gap **L1 between the free end of an 
internal electrode 101, and the terminal electrode 12, and gap **L2 are produced between the free end of 
an internal electrode 102, and the terminal electrode 1 1 in it, the lap of an internal electrode 101 and an 
internal electrode 102 does not exist near a cementation interface with a crack and the metal terminal 
which is easy to produce destruction etc. For this reason, the danger of producing the short circuit by the 
crack, ignition resulting from it, etc. decreases sharply. 

[0050] The ceramic condenser concerning this invention can take various modes. The example is shown 
in drawing 5 - drawing 10 . In these drawings, the same reference mark is given to the same component 
as the component which appeared in drawing 1 and drawing 2 . 

[0051] First, the transverse-plane part drawing showing still more nearly another example of the ceramic 
condenser which drawing 5 requires for this invention, and drawing 6 are the transverse-plane cross 
sections of the ceramic condenser shown in drawing 5 . In the ceramic condenser shown in this example, 
it has two ceramic condenser elements 110 and 120. The laminating of the ceramic condenser elements 
110 and 120 is carried out one by one, and the terminal electrodes 1 1 and 12 are connected to 
juxtaposition by alloy junction 4 and 5. The terminal areas 23 and 33 of the metal terminals 2 and 3 set 
gaps G01 and G02 to the ceramic condenser element 120 down side located in the lowest layer among 
the ceramic condenser elements 1 10 and 120, are arranged at it, thereby, suppress buildup of the 
substrate occupancy area by terminal areas 23 and 33, and have made the component-side product min. 
[0052] The bending sections 22 and 32 of the metal terminals 2 and 3 contain the 1st bending section 
221 and 321 and the 2nd bending section 222 and 322. Each of the metal terminals 2 and 3 is connected 
to the terminal electrodes 1 1 and 12 with which the portion from the point to the 1st bending section 221 
and 321 was formed in the side edge side of the ceramic condenser elements 110 and 120. 
[0053] The metal terminals 2 and 3 and the terminal electrodes 1 1 and 12 are joined by alloy junction 4 
and 5. It is as having already described the details and the operation effect. 
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[0054] According to the example shown in drawing 5 and drawing 6 , the big electrostatic capacity 
adding each electrostatic-capacity value of two ceramic condenser elements 110 and 120 besides [ which 
was explained with reference to drawing 1 and drawing 2 ] the operation effect is acquirable. 
[0055] Drawing 7 is the perspective diagram showing still more nearly another example of the ceramic 
condenser concerning this invention. In this example, the metal terminals 2 and 3 have the clipping 
sections 225 and 325 in the pars intermedia of the cross direction of the bending sections 22 and 32. If 
there are such the clipping sections 225 and 325, since heat conduction from the metal terminals 2 and 3 
to the ceramic condenser elements 110 and 120 will fall, the thermal stress in the ceramic condenser 
elements 1 10 and 120 can be eased. Moreover, it is as having already stated that the terminal electrodes 

1 1 and 12 are joined to the metal terminals 2 and 3 which can acquire the spring operation suitable for 
absorbing bending of a substrate and thermal expansion by alloy junction 4 and 5 since the rigidity of 
the metal terminals 2 and 3 falls. 

[0056] Drawing 8 is the perspective diagram showing another example of the ceramic condenser 
concerning this invention. In this example, the metal terminal 2 is extracted and has the section 24. It 
extracts and the section faces the installation section which attached the terminal electrode 11. Although 
not illustrated, similarly, the metal terminal 3 is also extracted and has the section 34. It extracts and the 
section 34 faces the installation section which attached the terminal electrode 12. 

[0057] In the activity which connects the metal terminals 2 and 3 to the terminal electrodes 1 1 and 12 as 
it is the above-mentioned structure, the metal terminals 2 and 3 can extract, it can let the sections 24 and 
34 pass, the installation section of the metal terminals 2 and 3 can be contacted to a presser foot and the 
terminal electrodes 1 1 and 12, and connection can be made easily. Moreover, it can extract, it can let the 
sections 24 and 34 pass, and the installation section can be pasted up on the terminal electrodes 1 1 and 

12 by the uniform force. It is as having already stated that the terminal electrodes 1 1 and 12 are joined to 
the metal terminals 2 and 3 by alloy junction 4 and 5. 

[0058] Drawing 9 is the bottom plan view showing another example of the ceramic condenser 
concerning this invention. In this example, the terminal area 23 of the metal terminal 2 has two holes 
231 and 232. Similarly, the terminal area 33 of the metal terminal 3 has two holes 331 and 332. The 
number of holes is arbitrary. 

[0059] As shown in drawing 4 drawing, in case alloy junction of the ceramic condenser illustrated by 
drawing 9 is carried out to the conductor patterns 71 and 72 in which it was prepared by the circuit board 
70, the holes 231, 232, 331, and 332 of terminal areas 23 and 33 can be filled up with solder 82 and 81, 
and alloy junction of the ceramic condenser can be certainly carried out to the circuit board 70. It is as 
having already stated that the terminal electrodes 1 1 and 12 are joined to the metal terminals 2 and 3 by 
alloy junction 4 and 5 . 

[0060] Drawing 10 is the transverse-plane cross section showing another example of the ceramic 
condenser concerning this invention. In this example, the laminating of the four ceramic condenser 
elements 1 10-140 is carried out one by one. And in the metal terminal 2, connection immobilization of 
between a point and the 1 st bending section 22 1 is carried out by alloy junction 4 at the terminal 
electrode 1 1. In the metal terminal 3, connection immobilization of between a point and the 1st bending 
section 321 is carried out by alloy junction 5 at the terminal electrode 12. 

[0061] According to the example shown in drawing 10 , still bigger electrostatic capacity is acquirable 
from the example shown in drawing 1 - drawing 9 . According to the electrostatic capacity demanded, it 
can be further increased by the number of the ceramic condenser elements 1 10-140. It is as having 
already stated that the terminal electrodes 1 1 and 12 are joined to the metal terminals 2 and 3 by alloy 
junction 4 and 5. 

[0062] Although a graphic display is omitted in order to avoid duplication explanation, it cannot be 

overemphasized that much combination of an example exists. 

[0063] 

[Effect of the Invention] According to this invention, the following effects are acquired as stated above, 
(a) The ceramic condenser which has sufficient bonding strength and can join the terminal electrode and 
metal terminal of a ceramic condenser element can be offered. 
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(b) The ceramic condenser which can prevent certainly nonconformities, such as floating at the time of a 
reflow or omission, can be offered. 

(c) The ceramic condenser which realized Pb free-lancer can be offered. 

(d) The method suitable for manufacture of the ceramic condenser mentioned above can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the transverse-plane fragmentary sectional view of the ceramic condenser concerning 
this invention. 

[Drawing 21 It is the transverse-plane cross section of the ceramic condenser shown in drawing 1 . 
[Drawing 31 It is the cross section expanding and showing some ceramic condensers concerning this 
invention. 

[Drawing 4] It is the fragmentary sectional view showing the condition when mounting the ceramic 
condenser shown in drawing 1 and drawing 2 on the circuit board. 

[Drawing 51 It is the transverse-plane part drawing showing still more nearly another example of the 
ceramic condenser concerning this invention. 

[Drawing 6] It is the front view of the ceramic condenser shown in drawing 5 . 

[Drawing 71 It is the perspective diagram showing still more nearly another example of the ceramic 

condenser concerning this invention. 

[Drawing 81 It is the perspective diagram showing still more nearly another example of the ceramic 
condenser concerning this invention. 

[Drawing 91 It is the bottom plan view showing still more nearly another example of the ceramic 
condenser concerning this invention. 

[Drawing 101 It is the transverse-plane cross section showing still more nearly another example of the 
ceramic condenser concerning this invention. 
[Description of Notations] 

1 [ ] Ceramic Condenser Element 

2 Three Metal terminal 
4 Five Alloy junction 
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DRAWINGS 




41(51 r >42(52) 



[Drawing 41 
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tff&jt^ft£U3*&^J:5K:T*fcroT&0. «T«3ig 

I&&1S7 0 fflUSja^aS 2 3. 3 3A^t7S-^3>r> 
O(D^*i<t?>*|^||0?8tc*ft-^©iR^ffl^eS:#b. -fe? 

[0 0 44] 01 Rtf 0 2 <D*M0lJ»C4b^iT. 
2. 3W»SP2 3. 3 3Stt2>. $STSI52 3. 3 3 
(;■:§:• ttt75 7?n >7*>-ti-mT 1 ©TWcfflRiiftiJ^TiE 

3 3KJ:3ai£ai*ffl*»cDi#*£jJli*., Kl&®«ft«/h 

[0 0 4 5] &ja^2<7>tli3tf8fl2 2 «, fg 1 <Z> 

(&tfg|S2 2 1 £:. m2<D&\W2 2 2 £&£A/7fr*«. 

[0 0 4 6] ^2©tfttfg|5 2 2 2 KfeWT. 3S^8P2 3 

»f stress. ^®ss-T2©sa^ai52 3«, -t^^ 

3 >t j >+>-^T 1 ©T#JtcMPlG 0 1 ft:fc^TBHB3*l 
T*5 0, CimciD, SS^g|5 2 3 tC«fc^^d&#®«(0 
i#*ftjip*.. SH£Hi«ftffi/M;:UT&3. 

[0 0 4 7] ^Jg^T3<DttlfgP3 2«. fg 1 

(;::•[' (Dmf{$3 2 It, ffi2V>mfffl3 2 2i^Tt> 
a. mi©ii]jtfai3 2 i-c«> $SiSt¥fTt-S^|n]IC^ 

tfgP3 2 1 £M£gis#at. wrasi 2\zm^nx^ 

&o ff!2(D|lljtfgfl3 2 2£«V>T. 3/i«t7 5 

<v ^ n >5 i >-y-js-T i tcifi#t?< ^icSt k> mf ent 

<^£>. &JH*8rP 3 ©SffiTSi? 3 3 te, t7i7^3>T> 
ttiifT 1 (DT^ICMRIG 0 2 ^*5^TlHB3nT*5 0 . 

X. |l|4£i5mftft/McLTc&£<, 
[0 0 4 8] -kSMtlCtnti , m 1 cOlffitf gfl 221, 
3 2 1 . f&2cr>|l]|tfg|5 2 2 2, 3 2 2A^«fffi2 3. 

ftMi-rsciitf-e^-a. 

[0 0 4 9] Etc. rtS|5«Ml 0 KDgSSStSS^aS 
12iW|ffltc, IUJB1AL 1 ft£i;£it, rtgPS@10 2 
^gteSStSffi^eMal 1 <h Connie. BURIAL 2 S-^DS 
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a^iw^^^ffiWififc:. i*}6ism«iji o l £rtgH®H 

1 0 2 0>£&O#<$&Lfti:Vi. Z<Dtztf>> Z^ypizk 
5->a-K fccktf. ^nic®BT£ifc*^ft&i;£>*e: 

[0050] *^tc^s-fe5 5->^n>5 ; >-y-tt, m 
ojc^-t. dne>©Eitc*5i/ix. ei i *j=t^0 2 {c^n 
10 lt&s. 

[0 0 5 1] ®5tt*?SWJC#a-bv5yi73> 

Ki^Lfcir^S y?3>^>i*0XiEMW®0T&-£. £ 
(D^MMiZTK-gtlfz-t? i yfn >7^>+»-T«, 2#jCD 

75-^3>r>tifiio, 1 2 oraj&fcicwjis 

*X, iftSll. 12At, £r&]£^4. 51^-31. 
St5>]t*«anTV»S. ^JRSi8^2. 3<7)S®^8I52 3, 
3 3lt t757^3>f>D-^f 1 10, 12 0GD 

20 ft, gT«Jcfe«-rs-fe75^^n>^>-y-^-Ti 2 0 

©TtJKfflUG 0 1 . GO 2^*i^TgB(asnT*5 0, 
CintCctO. SSB^1S2 3. 3 3{C«t^3£1SfiW®fi!l©Jt 

[0 0 5 2] &S5ST2, 3©HI]lfB|52 2, 3 211 ^ 
l©fttfaP2 2 1. 3 2 1 t, jf§2©tllltf8i5 2 2 2, 3 

2 2 1 £^t* . 2 . 3 <D^n?n\z. 9mm* 

1 ©Ifljtf SB 2 2 1, 3 2 1 t7S7 

^n>x>1t^l 10. 12 OwMti&ffiizBl&tsnfr 

tuTmm 11,12 \zmmtstiT^z>o 

30 [0 0 5 3] 2, 3tSftSll, 1 2 t« 

[0 0 5 4] 0 543J;tf@6{c^L;tflMWcJ;tn£. 
01 tiJ;0:EI2^#!ibTBttfWL^ffl^jJR<0{a^, 2 

oco-fe^s ^^n>5= J >-y-^f i i o. i 2 o cD^e-n-?-* 

[0 0 5 5] 0 7 tt*f£W{C^a-tr^5 ^n>^>~y- 

40 li. ^rJSSST-2, 3«, tttilfSP2 2. 3 2 <Dm-J]filO><P 
MSfilc:. «Otfe^a52 2 5. 3 2 5^ft5. dCDJ;5 
ft«J0ft£g|S2 2 5, 3 2 5^5i, ^®^2. 3 
*et55 yZ^iy^y-VmT 1 1 O . 12 0^CDfSfcfc 
^fiTt^©T, t75 7^3>f>it|f 1 1 0. 
1 2 0ICi3tt^^yj$r^?PT#a. *fc, 
2. 3«DPMtt^{ST-r-5<DT, ffi«©Sl*.t5<ty:ssftlI^?M 
ft iRiR-r a co icig t ^ X ^ U > * c i TiiT? £ 
££JS*aS^2, 3tSS?««gll. 12A<-&^^f4. 

50 [0 0 5 6] 08«*fE91lc:i^-g>-fe^5 y^73>^>-y- 
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mm^2\t. ftta!2 4stt5. tfe^ssf*. asanas 

[0 0 5 7] ±mffir&'C&2>£. &mm=?2. 3**S^ 
till. i 2 k:tttt-rs^fHt:*iV>T. ^JRSg^2. 

3<Z>tfe€fg|i2 4. 3 4£ilLT. &JRS^2, 303*0 
SfiHHtSl 1. 1 2lcj*«<£-B\ mtft 
fljfg «: g g lc fr fc 5 £ £ a«"C £ * . ifc. &£g|?2 4. 
3 4£illxT. ^-ft^-xrJftOftttasiB^fMii 1. 
1 2£&#-r5H£>l<-c^£. &M»|il?2. 3iift 
Mil, 1 2^»#4. 5\Z&-oT&&1SnZ>Zt 

[0 0 5 8] 0 9«*560J»c^.5-k7 3 ^^n>5 i >-y- 

JS9a^2©^gP2 3tt, 2^2 3 1. 2 3 2 & ft 
T*>. ^JKMB 1 3©Sfl^«3 3 it, 2-3<DK3 

3 1. 3 3 2 fttfctett&T&S. 

[0059] agcgi^nfct^^'yi'n^t 

7 1. 7 2fc£fc»6TSK, SH?-»2 
3.33 ©7t 231. 232. 331. 332 tC, «^ 

2. 3tSftIl 1, 12^^4, 5»CJ:oT 

[0 0 6 0] HI 0»4*«MK:fl5S-fe9 5yi'3>5 ? > 
1^©5J'J©*^IW£*TjE®IWflS0T'*S. z.<D$mw-z 
it, 4flg©-b?5^^n>5 i >-y-^l 1 0~1 4 0 £ 

tmi <DmiU2 2 1 tola*. &^4l;ioT, 

sga$£S6i©iMf6&3 2 1 tows. ^M^siao 
x. *a?ia& 1 2 ic&jfeSHsrrs. 
[0061] 13 1 0 \z^nrzmmwz^tni, 0 1 ~ 

-fe^5>y^r]>x>-y-^ ; f 1 1 0~1 4 0<DM 

mt, m$t$nzi&m.®m\zfcu,TmzWM~egz. & 

JS^2. 3£S8HF*«11. 12*^^4, 51: 

[0062] mmmw&mm-tztz®, mmmm-rz 
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[0 0 6 3] 

-5. 

[0®o«B^/iittW] 

[01] *5g^tc«S-fe^5>y^3>^>tJ-oiEMg|54J- 
i8rffl0T&£„ 
[0 2] 01{C^Lfc-fe5 5-y^=i>x>-!t©IEM»rffl 

20 

[0 3] *%ig{C^S-fe5 5>v^3>^>-tj-0-g[5SJ£ 
?C L T^rT *f ® 0T? * . 
[04] 0 1 atfB 2 C^bfct 7 5 y i' 3 >f 

\m&&&±izmmvr£&<Dftm*7xTM#Mmm-v& 

[0 5 ] *%BJfc«S-fc5 5 v V 3 >^>-y-©M{cB'JO 

[0 6] 0 5 iZTjkVfz-t? 5. •yi7n>7 J >-y-CDiEffi0T 

30 [0 7] *^{C#S"t7 5 <y^3>T f >"9-CD|g{c8iJ© 
HfiS^JS^-r^ffi0TS-5, 
[0 8] ^illiStJS v 9^>7 : >-V<DWiZm<n 

[010] *5£^tc#^.-fe5 3>>^3>^>t>-<DMJcSiJ 
©|t|M#J£5K-riE®#r®0T&£. 

[&#©!&«] 

40 T 

2. 3 &®sa-T 

4. 5 
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